Comprehensive characterization of rodenticides in wastewater by liquid chromatography-tandem mass spectrometry.
Rodenticides are used as pest control to eradicate rodents and have emerged as new environmental contaminants due to their widespread use in domestic and urban infrastructures. In this study, we have developed and validated an analytical methodology based on liquid chromatography-tandem mass spectrometry (LC-MS/MS) for the determination of 13 anticoagulant rodenticides in wastewater. In a first step, ionization conditions were tested in electrospray mode, and positive ionization gave the highest sensitivity. Fragmentation patterns were determined and two selected reaction monitoring (SRM) transitions were selected for each compound. Using a Zorbax Eclipse XDB-C18 column and specific SRM transitions, 13 compounds were resolved. The LC-MS/MS method provided good linearity, sensitivity, intra- and inter-day precision, and good identification capabilities for these compounds in wastewaters. Thereafter miniaturized liquid-liquid extraction (LLE) and solid-phase extraction (SPE) were optimized. Oasis HLB and Strata WA SPE cartridges with methanol/dichloromethane as eluting solvents provided good recoveries and limits of detection ranged between 0.34 and 20 ng L(-1), whereas LLE failed to recover some compounds. Finally, the performance of both LLE and SPE methods was evaluated by analyzing rodenticides in a set of wastewaters. Warfarin was the only detected compound at nanogram per liter level, and good agreement was observed between LLE and SPE.